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The MAILING DATE of this communication appears on the cov r sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED In this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course THIS • 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant See 37 CFR 1.313 and MPEP 1308. 

1 . K This communication is responsive to RCE with amendment filed 03/01/2004 . 

2. ^ The allowed claim(s) Is/are 1-8, 11-16.1 8-23 and 25-38 . 

Z. 13 The drawings filed on 28 September 2001 are accepted by the Examiner. 

4. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f). 
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1. □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). , 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-1 52) which gives reason(s) why the oath or declaration is deficient. 

6. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No./Mail Date . 
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Paper No./Mail Date 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 
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Examiner's Amendment 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration , of such an amendment, it MUST be 
submitted ho later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Mr. N. Scott Pierce on May 17, 2004. 
In the claims : 

Claims 1 1 , 12, 16, 25, and 26 have been amended as shown in the appended 
consolidated listing, which listing will replace all prior versions of the claims in the 
application. 

Interview Summary 

On May 1 7, 2004, Examiner Juba contacted Mr. N. Scott Pierce to explain that 
the elements recited in claims 11, 12, 25 and 26 were recited in such an order that did 
not provide antecedent basis for some of the expression used therein, The examiner 
further noted that all of the variables recited in the equations of claims 1 1 and 12 were 
not defined in the claims. The examiner noted that the preamble of claim 16 was not 
consistent with that of its base claim, and noted a grammatical informality in line 4 of 
claim 26. Applicant's representative agreed to specific changes to claims 11,12,16, 
25, and 26 as would overcome these informalities, and authorized that the changes be 
entered by examiner's amendment. 
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Post-allowance papers should be mailed to Box Issue Fee. Post-allowance 
papers may also be faxed to correspondence branch in PUBs. The fax number is (703) 
308-5083. The P(/Bs cwstomerse/v/ce number is (703) 305-8497. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Juba whose telephone number is (571) 272- 
2314. The examiner can normally be reached on Mon.-Fri. 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mr. Drew Dunn can be reached oh Mon.- Thu., 9-5. 
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1 . (Previously Presented) A method for displaying a color image comprising the steps 
of: 

illuminating a multilevel optical phase element with a light source having a 
plurality of wavelengths of interest, said multilevel phase element dispersing each 
wavelength of interest from said light source by diffraction into a plurality of diffraction 
orders and projecting the dispersed light onto an imaging plane; and actuating a light 
modulating display in the imaging plane having a plurality of pixel elements, each said 
pixel element assigned to transmit a predetermined spectral region, positioned within 
the near field region of said multilevel optical phase element so as to receive said 
dispersed and projected light from said multilevel phase element. 

2. (Previously Presented) The method of claim 1 wherein said display is positioned at a 
distance Z from said multilevel optical phase element, wherein Z is determined by the 
relationship: 

-< z < 



Wherein T is the periodicity of said multilevel optical phase element , A,o„g is the 
largest wavelength of said plurality of wavelengths of interest and Ashort is the shortest 
wavelength of said plurality of wavelengths of interest. 
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3. (Previously Presented) The method of claim 1 further comprising providing a light 



source having a polychromatic spectrum. 



4. (Previously Presented) The method of claim 1 further comprising providing a plurality 
of subsources each subsource having a different spectral distribution. 

5. (Previously Presented) The method of claim 4 further comprising emitting light from 
each said subsource with a light emitting diode. 

6. (Previously Presented) The method of claim 4 further comprising providing a laser as 
each said subsource. 

7. (Previously Presented) The method of claim 1 further comprising providing' a 
multilevel optical phase element that is multilevel in two orthogonal directions. 

8. (Previously Presented) The method of claim 1 wherein said display is positioned at a 
distance Z from said multilevel optical phase element, wherein Z is determined by the 
relationship: 



T 



<Z< 



rp2 



31 



'long 



3A 



'short 
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wherein T is the periodicity of said multilevel optical phase element, A/o„g is the 
largest wavelength of said plurality of wavelengths of interest and Xshon is the shortest 
wavelength of said plurality of wavelengths of Interest. 

9. (Cancelled) 

10 (Cancelled) 

11. (Currently Amended) A method for displaying a color image comprising the steps 
of: 

focusing light, from a light source having a plurality of wavelengths of Interest, 
using a plurality of focusing elements, said plurality of focusing elements Including a 
plurality of lensletsj. 

illuminating a multilevel optical phase element with light focused by said pluralitv 
of focusing elements, said multilevel phase element dispersing each wavelength of 
interest from said pluralitv of focusing elements by diffraction into a pluralitv of diffraction 
orders and proiectino the dispersed light onto an imaging plane: and 

actuating a light modulating display in the imaging plane having a pluralitv of 
pixel elements, each said pixel element assigned to transmit a predetermined spectral 
region, so as to receive said dispersed light from said multilevel optical phase element. 

[and] wherein said display is positioned at a distance 2 from said multilevel 
optical phase element, wherein Z Is determined by the relationship: 
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s 



3Z.Z^-2T 



wherein T is the periodicity of said multilevel optical phase element, Zs is equal to 
the distance between said multilevel optical phase element and said lenslets minus the 
focal length of said lenslets . Xmnn Is the largest wavelength of said plurality of 
wavelengths of interest and lew is the shortest wavelength of said plurality of 
wavelengths of interest f:] 

i ll uminating a mu l t ilo vo l opt i ca l phase o lom e nt with l ight focus o d by sa i d p l ural i ty 
of focusing el om o nts, sa i d mu l t ilo v ol phas e olom o nt d i sp e rs i ng oach wav el ength of 
intorost from said p l ura l ity of focusing o l omonts by d i ffraction into a p l ura l ity of d i ffract i on 
ord e rs and project i ng tho dispersed li ght onto an imag i ng p i ano; and 

actuat i ng a li ght modu l ating disp l ay in th e i mag i ng p l ane having a p l ura l ity of 
p i x o l ele m e nts, oach said pix el olom o nt ass i gnod to transmit a prod o t o rm i n e d sp e ctral 
reg i on, so. as to rocoive sa i d d i spers e d l ight from sa i d mu l ti l eve l opt i c al phas e ele m e nt . 

12. (Currently Amended) A method for displaying a color image comprising the steps 
of: 

focusing light, from a light source having a plurality of wavelengths of interest, 
using a plurality of focusing elements, said plurality of focusing elements including a 
plurality of lenslets J. 
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illuminating a m ultilevel optical phase element with light focused bv said plurality 
of focusing elements, said multilevel phase element dispersing each wavelength of 
interest from said plura lity of focusing elements bv diffraction into a oluralitv of diffraction 
orders and proiectino the dispersed light onto an imaging plane: and 

actuating a ligh t modulating display in the imaging plane having a plurality of 
pixel elements, each said pixel element assigned to transmit a predetermined spectral 
region, so as to receiv e said dispersed light from said multilevel optical phase element. 

[and] wherein said display is positioned at a distance Z from said multilevel 
optical phase element, wherein Z is determined by the relationship: 



wherein 7 is the periodicity of said multilevel optical phase element; Zs is equal to 
the distance between said multilevel optical phase element and said lenslets minus the 
focal length of said lenslets . Amnn is the largest wavelength of said plurality of 
wavelengths of intere st and Ac/,^^ is the shortest wavelength of said plurality of 
wavelengths of interest [:] 

i l l um i nating a mu l t i lovo l optical phase o l omont with l ight focusod by oaid p l urality 
of focusing o l omontc, sa i d mu l t i levol phase olomont dispersing each wavo l ongth of 
i nt e r e st from said p l urality of focus i ng olomonts by diffraction i nto a p l ura li ty of diffract i on 
orders and projecting the disporsod l ight onto an i maging p i ano; and 
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actuat i ng a l i ght modulating d i sp l ay i n the i maging p i ano hav i ng a plura li ty of 
pixel ol o m o nts, oach oa i d pixol ol o mont ass i gnod to transmit a prod o t o rm i nod sp o ctra l 
region, so as to rocoivo sa i d d i cporsod li ght from said mu l ti l ovol optica l phaco o l omont . 

13. (Previously Presented) The method of claim 11 wherein said multilevel optical 
phase element is' constructed such that a magnification produced by said plurality of 
lenslets produces a dispersion element substantially equal to the dimensions of each 
pixel element in said display. 

,14. (Previously Presented) The method of claim 13 wherein said magnification (M) is 
given by the equation: 

M = l + — 

wherein T is the periodicity of said multilevel optical phase element, and Zs is 
equal to the distance between said multilevel optical phase element and said lenslets 
minus the focal length of said lenslets and Z is the distance between said multilevel 
optical phase element and said display. 

15. (Previously Presented) A apparatus for displaying a color image comprising: 

a light source emitting a plurality of wavelengths of interest; 

a multilevel optical phase element positioned to receive light from said light 
source, said multilevel phase element dispersing each wavelength of interest from said 
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light source by diffraction into a plurality of diffraction orders and projecting the 
dispersed light onto an imaging plane; and 

a light modulating electronic display positioned in the imaging plane and having a 
plurality of pixel elements, each said pixel element assigned to transmit a 
predetermined spectral region, positioned within the hear field region of said multilevel 
optical phase element so as to receive said dispersed light from said multilevel phase 
element. 

16. (Currently. Amended) The [system] apparatus of claim 15 wherein, said display is 
positioned at a distance Z from said multilevel optical phase element, wherein Z .is 
determined by the relationship: 

<z< 



'^^long short 

wherein T is the periodicity of said multilevel optical phase element, is the 
largest wavelength of said plurality of wavelengths of interest and Xshon is the shortest 
wavelength of said plurality of wavelengths of interest. 

17. (Cancelled) 



18. (Previously Presented) The apparatus of claim 15 wherein said display is 
positioned at a distance Z from said multilevel optical phase element, wherein Z is 
determined by the relationship: 
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T 



2 



<Z < 



long 



3A 



short 



wherein Tis \he periodicity of said multilevel optical phase element , Along is the 



largest wavelength of said plurality of wavelengths of interest and Ashon is the shortest 
wavelength of said plurality of wavelengths of interest. 

19. (Previously Presented) The apparatus of claim 16 wherein said light source has a 
polychromatic spectrum. 

20. (Previously Presented) The apparatus of claim 15 wherein said light source 
comprises a plurality of subsources each subsource having a different spectral 
distribution. 

21 . (Previously Presented) The apparatus of claim 20 wherein each said subsource is a 
light emitting diode. 

22. (Previously Presented) The apparatus of claim 20 wherein each said subsource is a 
laser. 



23. (Previously Presented) The apparatus of claim 15 wherein said multilevel optical 
phase element is multilevel in two orthogonal directions. 
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24. (Cancelled) 

25. (Currently Amended) Ah apparatus for displaying a color image comprising; 

a light source having a plurality of wavelengths of interest [,] _l 
a plurality of focusina elements positioned to focus light from said lioht sournfi , 
said plurality of focusing elements including a plurality of lenslets_L 

a multilevel optical phase elem ent positioned to receive light focused by said 
plurality of focusing elements, said m u ltilevel phase element dispersing each 
wavelength of interest from said plurality o f focusing elements bv diffraction into a 
plurality of diffraction orders and projectin g the dispersed lioht onto an imaging plane: 
and 

a light modulating electronic di splav positioned in the imaging plane and having a 
plurality of pixel elements, each s aid pixel element assigned to transmit a 
predetermined spectral region: pgsition e d so as to receive said dispersed lioht from said 
multilevel optical phase element. 

[and] wherein said display is positioned at a distance 2 from said multilevel 
optical phase element, wherein Z is determined by the relationship: 

-<z< 



Wherein T is the periodicity of said multilevel optical phase element, Zs is equal to 
the distance between said multilevel optical, phase element and said lenslets minus the 
focal length of said lenslets, A^ong is the largest wavelength of said plurality of 
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wavelengths of interest and Xshon is the shortest wavelength of said plurality of 
wavelengths of interest [;] 

a p l ur a l i ty of focus i ng o l omonts positionod to focus li ght from ca i d l ight sourco; 

a mu l t i lovol optica l phaso olomont positionod to rocoivo li ght focusod by sa i d 
p l ura li ty of focuoing o l omonts, said multilovo l phaso o lomont dispors i ng oach 
wavo l ongth of intorost from said plurality of focusing olomonts by diffract i on into a 
p l ura l ity of d i ffraction orders and projecting tho disporsod light onto an imag i ng piano; 

CrrTtr 

a li ght modu l at i ng oloctronic d i splay posit i oned in tho i maging p i ano and having a 
plural i ty of pix ol olo ments, oach said pixel olomont assignod to transm i t a 
pred o t o rminod spoctral region, pos i tionod so as to roco i vo sa i d d i sporsod li ght from said 
mult il ovo l optical phaso o lomont . 

26. (Currently Amended) An apparatus for displaying a color image comprising: 
a light source having a plurality of wavelengths of interest [,] _^ 
a pluralitv of focusing el ements oositloned to focus light from said light source. 
said plurality of focusing elements [ compris o s ] including a plurality of lenslets_L 

a multilevel optical phase element positioned to receive light focused bv said 
plurality of focusing elements, said multilevel phase element dispersing each 
wavelength of interest from said plural itv of focusing elements bv diffraction into a 
plurality of diffraction orders and projectin g the dispersed light onto an imaging plane: 
and 
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a light modulating electronic display positioned in the imaging plane and having a 
plurality of pixel elements, each said pixel element assigned to transmit a 
predetermined spectral region, positioned so as to receive said dispersed . light from said 
multilevel optical phase element. 

[and] wherein said display is positioned at a distance Z from said multilevel 
optical phase element, wherein Z is determined by the relationship: 

— T<Z< . , 

wherein T is the periodicity of said multilevel optical phase element, Zs is equal to 
the distance between said multilevel optical phase element and said lenslets minus the 
focal length of said lenslets, ^ong is the largest wavelength of said plurality of 
wavelengths of interest and Xshort is the shortest wavelength of said plurality of 
wavelengths of interest [;] 

a p l ura li ty of focusing o l om e nts pos i tioned to focus light from sa i d l ight sourco; 

a mult il ovol optical phas e o l om o nt pos i tion e d to r o c oi vo light focusod by said 
p l ura li ty of focusing el omonts, sa i d multi l ov ol phas o o lo mont disporsing o ach 
wavo l ohgth of i ntorost from caid p l ural i ty of focusing ele ments by diffract i on into a 
p l ural i ty of d i ffraction orders and project i ng th o d i sp o rsod l ight onto an imaging pian o ; 

CTrTCr 

a light modu l at i ng o l ootronio d i sp l ay position e d in tho i mag i ng piano and having a 
p l ural i ty of p i xel olom o nts, pach sa i d p i x e l o l omont ass i gned to transmit a 
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pr e d e t e rm i n e d sp e ctra l r e g i on, pos i tion e d so as to r e c ei v e sa i d d i sp e rs e d li ght from sa i d 
mu l til o v o l opt i ca l phase o l omont . 

27. (Previously Presented) The apparatus of claim 25 wherein said multilevel optical 
phase element is constructed such that a magnification produced by said plurality of 
lenslets produces a dispersion element substantially equal to the dimensions of each 
pixel element in said display. 

28. (Previously Presented) The apparatus of claim 25 wherein said magnification (/W) 
is given by the equation: 

M = l + — 

wherein T is the periodicity of said multilevel optical phase element, Z is the 
distance between said multilevel optical phase element and said display and Zs is equal 
to the distance between said multilevel optical phase element and said lenslets minus 
the focal length of said lenslets. 

29. (Previously Presented) The apparatus of claim 25 wherein said multilevel optical 
phase element is multilevel in two orthogonal directions. 
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30. (Previously Presented) The apparatus of claim 25 wherein said light source 
comprises a plurality of subsources each subsource having a different spectral 
distribution. 

31 . (Previously Presented) The apparatus of claim 30 wherein each said subsource is a 
light emitting diode. 

32. (Previously Presented) The apparatus of claim 30 wherein each said subsource is a 
laser. 

33. (Previously Presented) The apparatus of claim 26 wherein said multilevel optical 
phase element is constructed such that a magnification produced by said plurality of 
lenslets produces a dispersion element substantially equal to the dimensions of each 
pixel element in said display. 

34. (Previously Presented) The apparatus of claim 33 wherein said magnification (M) 
is given by the equation: 

M = l + — 

wherein T is the periodicity of said multilevel optical phase element, Z is the 
distance between said multilevel optical phase element and said display and Zs is equal 
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to the distance between said multilevel optical phase element and said lenslets minus 
the focal length of said lenslets. 



35. (Previously Presented) The apparatus of claim 26 v^^herein said multilevel optical 
phase element is multilevel in two orthogonal directions. 

36. (Previously Presented) The apparatus of claim 25 wherein said light source 
comprises a plurality of subsources each subsburce having a different spectral 
distribution. 

37. (Previously Presented) The apparatus of claim 30 wherein each said subsource is a 
light emitting diode. 

38. (Previously Presented) The apparatus of claim 30 wherein each said subsource is a 
laser. 
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